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Abstract 



PURPOSETo provide the processor which processes speculatively an instruction, while a condition corresponding to a 
condition branch instruction is not defined, scarcely has an interlock, and executes a program at a high speed. 
CONSTITUTION:An instruction decoding part 7 discriminates the kind of a condition branch instruction contained in an 
instruction train before its execution, and in accordance with the kind of the discriminated instruction, with respect to arithmetic 
units 8-11, an instruction of an instruction train of a branch destination and/or a succeeding instruction train is issued in parallel 
as a speculative execution to the executing unit. A result of the speculative execution by the arithmetic units 8-11 is stored 
temporarily in an arithmetic unit management table 12. When success or failure of a branch of the condition branch instruction is 
decided by an instruction execution matching maintaining circuit 18, an execution sequence managing circuit 17 discriminates 
whether a result of execution of the instruction train is valid or invalid, stores a valid execution result in a register file 19, and on 
the other hand, erases an invalid execution result from an execution sequence management buffer 13. 
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CfcW3ifr^J©7-?&#K{&©^x *^©*&£7jj C^13 
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© ft 






f - x y ? "9" -5 


© <8r . (B) 

















[00503 37B737#-KfIEljS-efct), 
5>**©t*««rf(IWU $fc» ?3-f34a~34f 
nfi, ^©Ui^^KJiftfrrs^T*- F20C77 20 

^t^hts. 3 8i±^tttiB«jaiia»T*o, sag 

^•y htfJI^-TVH 25:MLIi:'©iSIa-f h 
[0 0 5 13 3 9«ifr^2£frlH]8 - CfeD, -feU^^3 9 

t, ^ffRmB 3 4C(t-3 ustsnm© 7 *>H ■ 
eprtB&WftaiR LT«ff h 8~ i i nsmn 

b,'" o" ■cs«*ffTfci'>rfc«:. " l" Tig&Sgfr 

[0 0 5 2] *^ftff«fl»lHl8S4 0J4. ±123 6-3 8 
i&v&ff&ftSlffRCS-^T, ^»^08S3 4CJ:o 

.^SMrlHllS3 9C»?T©»i55«:HJT. Sfr-riBfc^* 

fc r *» © ^Mr^m t m&ir z . 
s-s^t, fx?m. ) 

® ©.❖«£© * 9 > K TMfi^ $ hi V ^ h V v * ? A 5 i£ 

U^T^- K^3[e)S&3 7;6>?>©fif$gi::g-3\,'>T:, 
x -y ?"3"2>„ ) 

fc.. .(ffi#ttfl^^(IIB3 8®«HllJS*fc£-^T, 
x y ?T5. ) 

ifc, ^O^fft^C, ifr<£&fT$lJM°]?g4 O li, 



-•y h^Sr-yyH 2©*fJ&-f <&tfy h ({£ 

[0 0 5 33 ^ff^r|g^^* 5 ^fr»tt*^T'S>5^ 

1 5 KBccH^4rT&£a>Bcc-ltfr^Tfc5^Bcc-nTfc 

©*^©*#4-ty h-r*. £©»*, :nu»ii;»Ki 
[00543 tUi© j:.-5 c«Wianft*jS!!o5afi«c 

ift-g-C-^T, J ?:©Sif^=S:05~BI9SU f ^2=&^L 
TiBETS. B5». Bcc-i#^?:?i5^(3iaS-ri»*|g 

E!5C;bM^T, ^RJttifr^llfrllE/ffe^U -ft-^N-3 
t N - 2 © Iffl©*:^ ti f r - * ©##«<£**& 5 d £ 
*» 0 rtOLDBn-K*^, INTttlftSSM 
^, FPUIJSW^«I^5:fr. #4rN-2 
ti, #ift*^©£»rft*PSR£g}E^£*<fr-t?fc5„ 
[0 0 5 5] ST, *%7iV*SJ2©»ffcC -3^X81 

l*-h*jS9 2 1 ^ffl^T^V 1 *» £Sc*&*., 
M7i5-fA-y77A3C«Mt5 0 yt'J14»«»© 

•fat, ^®MMi:tfiita^^7 ivf a 
7 KU^fctf-^L, #iKft©i&<££ri-y— - 3>©^y x 

v A y 7 7 B 4 Cftttti. 
[0 0 5 63 C©tfr4r7 x v ^gP2©St)fPf4, 

Ji if*> ©<SK>-7 x »y ^ A -y 7 7 # 

— If Ctc S ST, 77K^* 5 2b2>*-&HtiM73©^y 
x »f^7 7* ? — ffCiSaTfiJlt&n*. W7j 
•;fA'i/77A3 t#^7i75 L A->7 7B4li|^fT 
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m^Tit^y x v *>1"J 7 T&ftlZ— ffcfc -> xi^s 
[0 0 5 7] 051:*^, ^N-Z£^\km\Z%fi 

n. ^J*ft05^%?tJli^7 x "7 T B 4 irftjrt 

[0 0 5 83 (1) #^«¥§cS?7tt, ^7iyf/W 
7 7 A3 £Sc*£U -tO^M- K&ftin 
LTM^fSA 5-776 CtefcTf •&<> #^7 x y -^A y 
7 7 A3K*MSn-C^5BI6C!)N-3*»5>'N + 2 4-C 

oo" aMWnsi-u 7 6tn&jW£n&o 

r©B#.&©iiHJ-#FSt'<3' 7t6 ©^rt^E! 6 C5k 
[0 0.5 93 (2) <W*SttS5 7CiiV*T. 
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U 7J7^- KWl°lS§3 7«Sffl4 I C!?Uv 5 ^^%^ 

^ifr^fc-fr^FScAy 7 7 6a*e>£ji$-f So 
[0 0 6 0] BietrfcV^', ifHrN-2tt, #<frN-3 
10 ©T*S&»illff£nfcV\, N- 

❖•"£»fT&©«#3-- v MZ>ttJtg=S:3E2© lfrSKjS 

t, n±, *^a:A*nii:. fan?-- 

-j h ^3^-7 A- 1 2©*rJ5-r*fc:*>' hfc-ty ht5„ 
^2 5 ©i5H^7 o -fc^gfr Lfci: t ©Stg.a.= y. h 

. [006 13 
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[0 0623 (3) y Mi, ^^5rHff Ufc 

*3MS**aEff«ffWllHlES 1 7irffl7J-r^. 
fEfr+©iSMm*fcVN (ia»]-f* 5 0T$>5) ct>"C\ ^ff 

*«SrJ&tr. att^Ofc^ft^JUtt (1) ~ 40 

(3) CDidl-HfrSTt-So 

(4) *%IWA7 7 7Bli, H6CiiV^T«%N-2 
fciiKrN+2A 5 3go7cttggt;:ft-?-tV'>.& 0 #^RSP7 

05^^]^)|S]S§3 2li, 'frfc*cifr < ££^<£7x -y-^/W 
V7A3^e>tik:ic^tt!L, $r-£#KA * 7 v 6 irteSfl 

4r7 x -^A-;77A3*^M^l:Wi^ 



yT-/^-y7TB4^?>»teft^ ; S:3Jfi;frM^ffiL, # 
^»KA*7 7Cftttts. rni:is)^t-, ^e- Kfd-fin 

-Kft" 00" fc-rifc, R«t4*^C»" +01" 
SriagLT" 0 1" . +10" &ta 

gLT" 10" tLTS^tS. t^tMi^*"^ 
7 «H 7 © <£ -5 tCifr^#}&*ft£ n -5 w i: K. & -5o 
[0 0 6 33 (5) ft<$mm&7& (2) -?&<<tz<D£ 

jns. ccDtoa-y-^" f>^x\%. ^n+2, Bcc_i v 
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<fr»fr*JW0»4Ott, **ftfrEIS3 9£:frLT. # 
2 fc&ff 3.- v >• D 1 1 Bcc_i-fc<£fc$r$-fS 
frSg£-&Jti$[I]S& 1 8 i*KrN + 3 - y > B 

-5 0 rne>©-fe^£f*inisnsift?JTfti, fwjflSki 0 , 

*m2cD2ft3\ziH? 0 3&fr*ftfc#*4tt, ft© (6 
-1) ~ (6-4) ©J:^CSI?jSn5„ 
[0 0 6 41 (6-1) figi-vl-Dlltt, t^N 
+ 2#&fr$ns£:, dSg:z-y htlf-^H 2W 

^JUfffsisiK.i 7i3m*$n5o rnfcisiB*c/iSi» 

[0 0 6 53 snjwffiraiaisi 7«, *^N+2**S 
SSgff^E- KToSMfClifcVN (i3JW0T'^4) © 
■P, ' idWJSSSrSWfJHJfffl^y "7 r 1 3^Wttlfre- 
•f, k^x?77-f*l 9-^#£iMr 0 

(6-2) Bcc-iiSHHis SSg^.-;, hCttlSffa*ar 
C, *^»fr*OWlHl8S4 0CioT, ftJHt-KfiiflPEI 

SSi 4irrc9^K^S#« ; &- k" oo" a*, &WX 

frSSfittSBSS 1 5 CBcc-i ©<S5I 
frttJIBJftSlElB 1 6 C««5lfT+-C*>* w i: 7 

■fey fan*. znawissywrttiBcAs. 
[0 0 6 6] (6-3) mn=^~ -j v B9a, ishs-n+ 

3##&fr;*nsi:, i-^Jl^-TVM 2<Dtt 

v h i 2 ©*ffS-t s t* f h K ? t sn 

[0 0 6 7 3 S8fT«ff«ffi0Bl 7I±. 

HftT©^ (Sialyl) Sfflffl^^ 

7t 1 3t3S^ia^©u^x^#-f-fc^- k" oi" 

(6-4) Sfi-yhCl OIJ, *^M4«*ff*n4 

©ssffauanr-rafcx swra** i .3&?TiiffffiiH)si 7 

[0068] SgffJEfftJlEfg 1 7 r 
fgfrT©^ (M#J?#1) ft(0T. HfrJU^S/^y 
77 1 3l:glM*(5U^^?Sf tt-K" 10" 

(7) i©^THfr/!i^ :< i : S/N*v 7 r 1 3lCliS19© 



(II) #[$¥5-2 24 9 27 
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[0 0 6 93 (8) £7c, *4-»8fcrt* 7 rtaS8©<fc 
7 Clfr&„ frW-i ?J\>-Q\$ft<$N- 3#tgT LT^S 
©T, *^»BK57li— 34©iaa i feff*:V^*N-2. 

h©#IB£3?2©3fT B.CSt. rne>©***fr4«* 
TLtc^T. 3lffI@^SAy7r 1 3«B19©4?T 

[00703 (9) ±e©J:-5c«*3.- y 

n«, ^ ©&*?&§%?? wjtso 

(1 0) PSR$rSH-rS^N-2«. S2(»3ffgC 
i?tJ:^i:»*a=» fB-CHfran-So *^N-.2*» 
5ST L PSRA*«85fe-f S t > v f B li&ia^fif** 

TL-Cti. S8t*ff«i> ^2©4^SST?Hffan, 51 
fx«#*a/<y7r 1 3k:iiS9©6ffgST^flfT 

^©-fr^^s&snso 

20 [0 0 7 13 (1 1) ❖•frSefrfrfrffittJeElB 1 8»i, 
&® ^frttig Jt^lHlK i6©77^i^'J73Hit:i: 
fi»*fTa«fia*081 5 ±9Bcc_i*^-Cfc5 
lilt, PSR©«C*rJV^T, »tt-r**»5*»t:sW»fr 

1 8 fi, BccLi*^'Cfc*::fc&»&$«flW?tfS 
/N'y 77- 1 3-rt«©«ttr4**5»J (»KL7iVNffl!l©^ 

ffl^l4.CWi-r 0 0" 13" +0 1" 
Ts ^E— K*»" 0 1" -C*>4^©*3tt&*4r*tJ»fl:-r 
50 So H9C*sV^*^N+3.N+4.N+5«i*SMb 

7 7 6 -9 iitr X -5 t $ -ti- So 
[007 2] (1 2) *frJBJMH!@»l 7B, tftr^SI 

S/N*y 7 t 1 3 rtC#ffiT*#ttft©*<*7U (tE— K 

i o" ©#^c) e^LT«, «ffe*%»jc-r« i' 

•77^77-f;H 9©U-7^^C^SIft-rSo 
W J^±©J:^i:, ^»IS^Bcc_i©«-&©S«^ff-C 

[0 0 7 33 ISV^T, Bcc-l^<%S:-^tf®-^CoV>-C, 
■^©ftffftH 10-01 4S.J/«3^«ffi LTttt^-r 
So Ell 0BBcc_1^^5JSCfflSTS*^*fe^J©SjflF 
5rlS^-rS7c«)©^7D-©— ^JTZbSo ^SlfTllS 
ffli5cBl©a9T«>So ^N + 4t^iN+7 

50 i:iif-?c9ftSK«^4tt5„ -$^N+7(i^ 
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^7iyfAj 7 7 A3 KtelftjSftTfcD, »K5fe^ 
[0074] (1) ^»7im7i7fA*v7 
-Ktt" 0 1" t-T^o 3\ (HfH/<>7r6ttHl 

(2) MifiaiyirfcM, T f -*«sBfiMftfliiiii&' 

- K^0[!§3 7f±teJ8+0U-77.?£*x U £ 
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ITT. *^«S«l»lHlB4 0tt, JtfT»TtEfe^*«3J 

[0 0 7 5] 01 lfcfcV>T, ifr<%N + 

4i:r-?«#&f£#&5©Tfim&^$tt4cV\, N 
+ 4, N+5. N+6. N+8©4oA*&fr2ft'5. H! 
iS^frTM4 4cO©T#ifr^©i£3J+t;r 0" T'£>5 0 - 
n&©*^»ff!feOi»»3-- v h 3© 1 firB 

tST. S3tt|S|5WSfllC*5ttSBI8 0*^7n-fe§g 

[0076] 
[313] 



ti ffin " y hA 




N+4 



N+4 



N+4 



N+4 



N+5 



N 



N+7 



N+5 



N 



N+6 



N+l 



N+2 



N+6 



N+l 



N+8 



N+3 



N+8 



N+3 



[0 0 7 7]4S»a=^B, *<frM2ASn*fc, 

l-t5„ «»a.= » Hi. *-ft£3SffLfc«L 

Tttfcl^ (f&SU+^O -?£>*) ©T*. SfcfJIHJMfHIIIlS 

171*. jWHS*tuyx?77-f^l 9 

tr. 

[0078] (3) ❖%«PR^v7t6I4, HI lfcfe 40 

£iSHJ-7 x y A v 7 r A3 ?>gfc<^fc*To . f!^7c L fc 
t«9«JtTH7.?f^y7TB44>6»tt*0* 

h.kH«fC ^- F#SD0B3 3li, 
#»£^Tfc:«>K, Si**©*- F£" 0 1" £TZ>£, # 
KTcffl^Cii" +10" £2ngLT" 11" kLti 
ST2>. tSt^«fllfAy7 7ttai20J;9i:fttfl 50 



[0 0 7 9] (4) *^BHSP7tt (2) -^^©i: 
^N+4»4 2-9--f^;U ^ in- £> 0 . S 7c 

*^-=>^n + 7 »; ;nfr-£#fe?ra J Ji e> 5 

ZOl&my-J ^;H?I4. Bcc_L ifr^rN. 1*H*N 

+ i. *^N+3#*frW?&si: ! fflarj£n*, 

&fr$J?3S[H]84 Ote. *^56ff0»3 9ft^LT. Bcc_ 
i-7hB9i:< ifr<£N + 1 h C 1 Otr, 

1, lT'fe^o 

[0080] *^Sfx i= y > ©ttffi** 3 
©2frBtr*To SffSnfc^B, #;© (5-1) 
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~ (5-4) (DZ^izmffsnzo 

(5-1) Bcc-l^ti, mn^-v Ylzii&ftZtx? . 
**»frffll«l0»4OCJ:o-r. ttJH^-KfitftH 
K 1 4 lZZ0ft&&i!tf&&%O) : £— K" 0 1" 
?rmm&ft®i& 1 5 CBcc-l*%"C* Sifc*. &48£ 
frttPfg^telS§ 1 6 C»»Slff«|>T** 3 i: SSr7 5 

[0 08 1] (5-2) 1-B9tt, 

(awj^'a* i ) *fr*# 777i3i;s 

£i&3*5fc© usJx^S-f-fc* — K" 1. 1" SrStiitf. 
CO 0 8 21 (5-3) iIa-7hC10U, 
+ 1 tf&frSnsi:^ iSga-y hfi7-r*12<!) 

mfr&mmtsi 7cm**iis. r^hd^t. srga. 
[0083] zmmiFsmmK i7u, ^ o^-^sm 

■7t 1 3C#Sa**OUy^^*^fc J E--K" 11" 
(5-4) S53?j.- y hD 1 1«, <$M*-N+3j6 $ &fJS 

.T*<fc©5!fT!WK7T5fc', »TIS*a*3WrllHfftfaiS 
Bl 7caj7j£ft5„ entile, n^g 

[0084] 1 7», *%N+2**J8 

e*%-i/-^?7 7-f ^i Qciistasr, f?frjra# 

(6) r^jft-C, SfrWfftfSA^T 1 
4©3fi : g^T?^$h.^r iiCfcS. 
[0085] (7) ^«gtAy7 7 6BEll 3 

7.N+2=Sr^T^. «l<9«»i-v K5« 
^T-, HfrHtfTS/N' y 7 7 CteBi 1 4 © 4 fi- g $ T* 
[0 086] (8) lEOi^tSI^- » HiSA£ 
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■5„ 4^#Scg?7li.-Srfcfr^££&artS«fc-5i::£c 

(9) PSRSrgJE-f 3i$H!rN+7(±, 3E3©3firgK;j5 

7 UPSR^sg^-fSi:, »ff j.^s» h B tt«*5lfr1*iS 
Ji^Sggl 6 097 7^=1:^ 7 "T -So ^N+7A ; ^7 

[0087] (10) <&-£§?fr&£t£Ji&£il& 1 8 t±. 

70 »HS«BH«»ia»l 5J:0Bcc_l*^-C*>*Ct> PSE 

(in %ftmjr*fmEa& 1 7 1±. isjr^fgfTSS-&-ttit^ 
3rtcs*ra#tt*<0*-*5a rt-K**" 11" ©# 

4r) K*ftTta, ^^*=&^JST-2> ^^^^'7r'^;^ 
l 9 © *„ 

[0 0 88] K±Ocfc?l;, &f ! f=#l£ifr<£BccJ©8:lfi 

H*caE-d-ttS:|t»LT»f-Ct4. Sfc* (10) fc 

(11) *<£58frS*te»»[§»tt, »ttL&VNfc!Wlfi 
Lfc&. Jft«l^l?T«Ba«i#llIK 1 5=&#MLTBcc_l^ 
^"C^-Sc: £*>e>. fSfrJU/S^SAv 7 r 1 3 F*3©#l& 

• &*^©ifS#l£:£:*T^TfeM:t:&. ^ 4C3^T 
*^N,N+l.N+3.N + 2»4*«Wfc (^ V 7) Sri 
5„ Sfc, ❖^)SKa5 7C*fLT^(StfeV'' iiSriifcl 
U Ig^7 x y rAy 7 7 ACSSftl^Si^t 

30 2>-fo3t%-6if§MWl/*v 7 r 6 tut) Jitr<t ^^LS*-^ 0 

[0 0 8 9] (1 2) *frMUMf£lHl»l 7ti. 4t*m 

^ U, ^#r>lft^Bcc_l{i^TttL^cV^Sfi^^gV^C9T^ 

[0 0 9 0] S&^s Bcc-n^^?:•^tr^•^^roV^T, 
^©SFf^=&S 1 5 ~S 1 9 St/S 4 LTgJ^f 
5. HI 5tiBcc-n^jasac««r**5?JfiW©ftf^ 
5 fel5iR-r^fc«)©^7a-©— gij-esbs. ^©Bcc-l 
50 ^©iHSU-ea&^fc (l) (2) ^T*fi. Bcc_n^© 



(14) 



4£f?8¥5-2 24 9 27 
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jg-s-t hut? ^^Ttt, mmz%t5?z B 

[0091] (3) #^MAf776li. 0161;^ 
l>Ti*HrN+ 7 £i*HfBcc-n#3£ofc:t*j£gC£oT^ 
^jRR«|t7CD^ffilfilglEg3 2a, gffcfrtft^J 

L&V^O) ifr^©*-£§t*£fi U 7 7 6 

frteHfrta. r*ifcH«FC, t-Kftmig»3 3tt, # 

1" iif^i:, #ttft©*M*Ctt" +0 1" SriugL 
T" 10" tLtliiSti. t5m»RA!'7 7li 
Ell 7©J:^fr^sn-J>- t(3)&5o 

[0092] (4) *^#K97tt, StfrpTHfedM** 
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10 



Bcc-n, 1 0, 1*M^N+1 

1 tf&ft°I&-Ch£t%m2tlZ>o 6$5tfrMftlla]8 4 
014, **ftfTB»3 9=&3>LT. Bcc-nfc-fc**^* 
?T&£ffiiiJ#lHJ8 1 8 C, + 9 SiWfa:, J- B 

9C. *^N + 1 0*»»a.= y hC 1 0C, 3r<%N+- 
1 1 SrSBfn.- y h D 1 1 WW^fcfttO 1 TJSff 1" 

O^CftJDSniSWiJ^tt.-HJHKO, 1, 1, IT 

[0 0 9 3] *^aff!ft©#»J(i=» K0tt|g**4 

7o-^S?rlfcit©SI^'; 1- T'©liM*3?fr©tf: 

[0 0 9 4] 
C«43 




[0 0 9 5] ftffShfc**4l4. 2*C<D (5 - 1 ) ~ 

(5-4) o«t^.c5iffsn*. 

(5-1) Bcc-mfc4rl4, *■ CttftffSftl* 

#^#Sfr ffllffllslB 4 0 IwJ; -3 T , 3018*- K««rB 
ES 1 4C:(0»*HS»Ot- K" 0 1" 
1?a««»iaB 1 5 CBcc-n^T* ZZtifi.. 

[0 0 9 6] (5-2) ^-;/hB9«, + 

h b 9 izr^(Dmfftmm t, ss^e****?^ 
* hfir-7^ i 2©*}j£-rs tr f T$n 

[0 0 9 73 fgfrBUMrSIIWSl 7«. w©*^*«!2« 



77 i 3cs#a*ft<!)uy7?f9H-r 1 o" 

(5-3) hClOli, 1SH^N + 1 0* { 3Sfx 

sn^i:, Slizv hfSf-7;H2©S!f)St5f 

40 T#^05i?f* l »T1-4fc,-||frlS** , 5g&JBff*aig 
&1 7KaJ77£ft5„ CftfcHBjC, RSa^vbei 

[0098]^if^@8l7li, roHtfJMS 

. 7r 1 3 IwS^ii^*.^© \s i? 9 ^smi^— K" 10" 

(5-4) «»a^5r h D 1 1 (4. i*HrN+ 1 1 #SMr 
^-y^|T-7;H20S)St5f 
v hfe-tr-y h U ifr^=S:3gfr-r £<> 1- D 1 1 

50 CTffe^O^ffWTtit, HfrMm^H^m^S 
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®81 7\Zi&t>2ix2>. wiifcHUjC, tsi&^-vh^ 

coo 9 9] nGiBfrvm)ea& 1 7B, #-%n+2* ? s 

®HfrT©3lfTT&S (fflftf l -?£>*) ©"C, K# 

<g°g a v y 7 1 3 ~>tefflT *>o 
(6) r©BJMjrc, ISfTWgSA-;. 7 7 1 3 KB HI 
9©3fTE£TSSn5 3 hCfr*. 
[0100] (7) Sfc, 77 6I1H1 8 

V^©TN #<&'#¥§E8I57B— a©4a&fcfrftVMfa<£N + 
7, N+12, N+ 1 3£2£frT£o ❖•^afrffcOfif* 
h ©#185:^4 ©3fr ICa^t. rH5>©^|g 
fif#&T LfcBfrjfrc, HSJHff*a/<v 7 r CttH 1 9 

[0 10 1] (8)-±E©«fc^C*3|Ci=.w HijftAS 
3.-5/ FWr-^H 2©*f-Jfrrs tf * h 'J 7t 

(9) PSR£££-t£lfr4-N+7«, ^4<353ffBll^ 
T<t-5SriS#a.- -y Y B~cmrZi\Z> 0 ifr<£N+7a«S£ 
TLPSRtfflijrf &Ma.=.y hBttS«5lfJttB 
Jt^H]^ 1 6 ©7^^$:^ V 7t5„ ^^N+7**S£T 

[0 10 2] (10) *<£SgfrSE*tt*#[IJ» 1 811, 
JftW^T^JKJBS^El'B l 6 # ? 'J r $ tifc r i: e> , & 
»S5*TtHWft#igB 1 5 J: OBcc-a^-CfeS r fc. PSR 

(11) 7B, ❖«fr5*frfi£-tt»# 

®K18J;0, tX&L&V^ £:#?8£U KttSSfT* — 

A-;77l3 rtC#«-J-*»tt*^C|fttt-r**^J 
(t-K#" 10" fflfr-fr) CStLTtti 

[0 1 0 3] Jtt±©i5C. *fr»tt*^BccjiC±* 

&©£yii:, aaRtt*ii»LTvxs 0 ^.x©s 

ShadfcCfcS. (1 0) \ZTM&t&tW& 

(11) *43l?rS-frttiiJ3BB8»*, ftl&?Z>£WftL 
fc&, &®-%frWmftW\sl& 1 5£#8SLTBcc-ni&<£ ■ 
-C&Sdi:*^ *ffJB#B s a'< s» 7 7 1 3rt©#i£ft 

^©asj^S'fe-r-^Tfejc&'fh-rso si 9t;fc^Ti& 

7 7 6 irlt 0 Jitr «fc -pfeStr^ 0 iE L ^ ii--5c 



(15) W5-2 249 27 

28 

[0 104] (1 2) 3Sfr«WTO!lHlKU 7f*, 
frS^-ffiNl^lHlgS 1 8 J: 0 , L&^Cl fcjWBft U 
Silfft- K^TL/c^fc^a^D^HS. fit, 

**!50ttt«t<, 7 , o ; /9A^©^:T©S@||ff 
*0M*-CJi.ai:, RafbSitiCfcCfca. Sfc, d© 

t # n je l *: & © as t mm & * H«F L T V> S . 

[0 10 5] ncfc, **«SffllT?f4, »*i=v KDA-f 

&!8:(r LTiSI^y F«lf-^1 2tc£f©^H 

T-B, ifr^StA y 7 7 6 ^rStrJlS#BS^S^rS^/f 
2(7 w©JK#BiJ*'et>, Sfc. ^B 1 o-^o^ICT 

A3. B4^?)-tV^?5^Lt, K^^^IUK 
[0106] ***«T?», v h A 8 ~D 1 1 

0tJ-eB, «3Sfe*©l&Sfl^A* i/fx*77^;n 9Tfe 

4KHffllifflA-y7 7 1 3^£-5*>5rEgiJ-r5fc 

[0 1 0 7-] *SU6«»J-e«:,.ltt?l!feffli*K:r.«fc«>«ff 
i - !• fflSS^SIf n 7 * 1 9© 

fttry ^ •) E^fl-rs^ (*^7> KA^y * utr$>s 
40 »MP!/ti»77l3tt, ^Ja*i**ftJffl.S 
EIHttTSrtE^O, HffW^aiilK 1 7 . 

[0 10 8] **i6«-C»S«HfittlSfiH3@IS-etttt 
TV>.&7>^#^B 1 ^l-PS&i^■CV^Sit*^tT, «ScSS 
tSSt ^%©9J^)7 a - **¥J i £ 3 II . UIT©7W- )\> 



29 

or oo" fctsi:, tt«-ra*4J»jot- kh:" +o 

1" ZlsanLX" 0 1" , #fl3tfc©iSM*©*- Kli" + 
10" £;&n®: L t" 10" i: LTES^TSo d©-^-^ 

#J"T % fc is!) ©— 0 teO^fe X- 1 oflg-C £> So 
[0 10 9] *^0J?f;££t8Xfr?I«&#(i]& 1 5 7? 

3f^ie]& 1 6, ifr^§gfr&£t£M#[I]g§ 1 8 
srtK<fc*j, PSHfcSESET S^i: 

[0 110] *3Hfc«|-Ctt, T'-^ftffMffitov^Tii 
S?S!^ifr^&fi : £out-of-order21frT*fT>i -= in 
-orderT* *35 © C tt L <c V \, & Jbf8 9ILT 
5fc*-5C*aw©IBffiaaSS«, Bcc-L Bcc-i, Be 
c-n(5 3SiO»fe^*ffil^W 5 :i C J; , X, # 

K©n^c-6-h>^T, iOiHwans. 7* 

zj ^-fe©*!^— jftf3?5Wor;t'-7 , t::jtf 

LTl±Bcc_l U »tt©?8^*^«tS5fcif-th 

en-else36©$r^C2f LT»Bcc_i$r%*ffi/B-f 5. ^-© 
_t, ^-■/Fl©^?U&-Ct*/£lt[l^fi : nIte'kJ:-5 

£7c, if- then-el se&©^£©^&-&, if*.6*>C^ajL 
f*Kr£ l-o-r-o.L^UffC^/jrV^-g-^^K d© 
[0 111] 

1^©I1B#1^TS«£C«#<&©&#£2HTS#^ 
[0 112] sJWW&CIt, -=»ro3-5»^%cev^tt 

So 

<cD, #^&S#ig3YtT-£S£V^j#fli#&So C© 



(16) *HfS¥5-2 249 27 

30 

[0 1 13] ®$2 0aJH®£#tf£ftttto*0«&£ 
ti> «8fttr#l&ft©ifr^£#&LfriMiB©^£«& 

ftsfta^ffitfto,- attttaiwssfcT tat 1^-5 

[0 1 14] ®S&3 ©«&©&## £#«#^©i§&C 
fct, S$ttfr#iftLfcVMM©#%£&&©iaiS:i.- y h 
CftfrU i*»izttttLT;te<.fci:t> 

<STSffl©i*H^J£5lfrf Si fcc .to. ^K^©^£ 
*;J 5 &So C©^3©^##t»tt^4rfi, Ml^ 

20 [01] *»ra©5eas«ifc:*it6^o-irv9-©ttusH, 

[02] |5im£0!)tr:fcltSifr4r7x y ^©SftfaftflSfiX 
=&jfiT7n v ?m-?$>Z>a 

3 3 ❖'%-«?Scgf©Piffl^:ffiFjS%^-rro y ?ix|) 

So 

C043-BI4{±HHi6ffiIE4JltS^©7o-cftJn$ 

[05] ESI;&flJK:teltSBc0^fc-£tHH*7o- 
0-t-g.So 

[06] 3l?ffiW::&ntS05©iS^7a-:&&31-rs 
50 t^CDMSPlAy7 7©I&IP!0 (^©1) -C£>So 
[073 H± (-=E:©2) T*£S„ 
[08] lll± (^©3) T*2feS a 

[09] l^!&te#JCistt*B5©^7n-£&g-3-5 
^^•©mriH^a/^^ 7 7©Si^0, 
[01 0] l^^ig^JtiJWSBc^liftr^^-t-tr^^n 

[01 1] m^mmz&uzmi 00^70-^1 
rsi: t©^^/\*y 7 y 6©uj^0 .(■?•© n t& 

So 

40 [01 2] m±. (^©2) t^s. 

[013] H± (^©3) T-«>So 

[0 1 4] m^MMlZiiii S0 1 0©M7n-tII 
TSi: t©*ff«H^aAy 7 7©!&9§0» 

[01 5] HHJSWCi5ltSBcc_n^%'t-tf^<%-7D 
-0X?$>So 

[016] SHife«UfziJlt50 1 5®^7D-Sffli 
r5kt©^iSf<7 77 6©Si^0 (^-©l) t?fe 

So 

[01 7] H± (^©2) T-feSo 
50 [01 8] H± (^©3) X?$>S„ 



31 

1 

2 
3 
4 
5 

6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 



^'7xyfA»7TA 
1 yfAs 7 7 B 

Lz- y h B 



(17) »Hff5-224927 

- 32 

1 7 $tf7l®ft < $W\s}'& 
18,. ^^5Sf?S^&Jil^[H]^ 
19 U-77?77-f;V 

2 0 7sn7^-K 

21 7o^AA^y^ 
2 2 

2 3 AfflBlfS 

3 1 &Kffr«fr*UIIIIg 
3 2 fejgftWSgS 

70 3 3 "t- KffinBllF 
3 4 «fe<*#Rls)& 
34a~34f fa-? 
3 6 x-^ttffMiSttaiSK 
3 7 7 3 7*-K r 
3 8 ttSS&*IJ@8§ 

3 9 ^»?f 0K- 

3 9 a~3 9 d tU?? 

4 0 4'fr|&fTffi!l9P[s]& 



C04] 



SV'"^ X!) 



"01" 

r 
1 
1 



•10* 



"11" 



"DO* 




(18) 



1&#7 x ? 



1 




1 








i ... , | 




1 



.4 



~i r~ 



^'777 



c8 I 9 i° , 



A 




£ 



2 






























h 






B 




C 






D 



✓1 1 



~^7 



7 



T 



1 8 



is 











,12 




-7*;!/ 






,13 







-I 4 



,15 



1 9 




K 



(19) 



#g*FP5-2 24 9 27 



LEI 2] 



WRA 



2 5 



7x ^ 



22 



T 



PCI 



j 

2 1 



2 4 



Z 



ADDER 



f 2 3 



/<7 7r A 



WR B 



(20) 



#§^5-2 2 4 9 2 7 



[03] 



4zU? h <- 



3 3 



/aDDER\ * 



Reg, 






•or 'id' 



|_X 



3 2 



1 



3 1 



'<-/7t6 



2 



DEC 



DEC 



^4al/ 34 
V34b 



v3 4c 



* DEC 



ir34d 



> DEC 



DEC 



34 e 



DEC 



•3 4f 



X3T 
**- K2 0" 



-■7 h 



1 



39 a 

\ 

P P IN 



39b 

SE 




39c 

SE 



39d 
SE 




PSR* V 



35 



-3 9 



r 4 0 



V 



3 6 



1^3 7 



'^r-/yl/l 2 



i^3 8 



(21) 



4#ga¥5-2 24 9 27 



[05] 





2 { 




ft 


fx 


# 


m \ 









N-3(LD) 



N-2(INT) 



N-KINT) 



N (INT) 



N+KFPU) 



N+2CFPU) 



Bcc« 



N+3CINT) 



N+4(INT) 



N+5(INT) 



N+6(INT) 



M (INT) 



M+KFP'U) 



M+2CINT) 



M+3(1NT) 



#1 



(22) 



^¥5-2 24 9 27 



[06] 



7 - 7 CD & &W9h 



N+2(FPU) 


00 


N+KFPU) 


00 


N(INT) 


00 


N-K INT) 


00 


N-2CINT) 
(PSR *3E*^ ) 


00 


N-3(LD) 


00 



/< -i "7 7 C 

si v m w 



[0 7] 



N+4UNT) 


01 


M(INT) 


10 


N*3(INT) 


01 


Bcc-i 


00 


N+2<FPU) 


00 


N-2(INT) 

(psr mm # ^ ) 


00 



■ ■/ 7 t K 



(23) 



^¥5-2 24 9 27 



. N+6(INT) 


01 


M+2UNT) 


10 


N+5UNT) 


01 


M+1 (FPU) 


10 


N+4UNT) 


01 


N-2( INT) 


00 



[B99] 



* — K 


V v? X ? § ^ 


. ^ g g SI 


0 1 . 


(N+3)©&&M&£ 




1 0 


(M) 


(M) 


0 1 


(N + 4) " 


(N + 4) * 


1 0 


(M+1) * 


(M+1) " 


0 1 


(N+5) " 


(N + 5) * 


1 0 


(M+2) " 


(M+2) * 














r ' 







(24) 



^¥5-2 2 4 9 2 7 



im i o] 



ft 

'ft 

m 



I 

ft 



H (INT) 



N+KINT) 



N+.2(INf) 



N+3(FPU) 



N + 4(LD) 



N+5(INT) 



N+6(INT) 



N+7(INT) 



N+8CFPU) 



Bed 



N + 9(INT) 



.N+1O0NT) 





ft 

n 



l 

zf 
ft 



(25) 



4fW¥5-22 49 2 7 



11] 



f» - ? co # # M 9k\ 



BCC-I 


01 


N+8(FPU) 


01 


N+7 

(PSR £ H * 


01 


N+6( INT) 


01 ■ 


Nf5(I'NT) 


01 


* N+4(LD) 


01 



A 



/•* ~) V r 



N*3(FPU) 




N+2{ INT) 




N+KINT) 




N(INT) 




BCC-1 


01 


N+7 

(PSR ft -ft ) 


01 



23 



(26) 



#f» 3 F5-2 24 927 



m 1 3 3 



r - 9 ®#c#B8&' 



N+7 

(PSR M*<ft> 


11 


N+6(INT) 




N+5CINT) 




N+4CLD) 




N+2UNT) 




N+7(INT) 
(PSR£JS<fr40 _ 


01 



m ti M ft 



mi 43 



* - K 


v s? x 9 ft ¥ 




1 1 






1 1 


(N+1) * 


(N + 1) " 


•11 


(N+3) * 


(N+3) * 


1 1 


(N+2) * 


(N+2) * . 





















(27) 



#§€¥5-2 2 4 9 2 7 



CHI 5] 



nn 



f - ? oft 88 « 



NCINT) 
N+K INT) 



N*2( INT) 



N*3{FPU) 



N+4(LD> 



N+5UNT) 



N+601NT) 



N+7(INT> 



N+8(FPU) 



Bcc>n 



N+9(INT) 



N+10C INT) 



N+1KFPU) 



N+12(INT) 



N+13IID) 



N414(1NT) 



N+1SCIWT) 



N+16UNT) 



N+17C INT) 



m -t & $ 4? m 



M+1 



M*2 



M+3 



N*4 



M+5 



(28) 



$#§§¥5-2 24 9 27 



im 1 6 3 



¥ - 9 0«#B8^ 



Bcc«n 


01 


N+BCFPU) 


01 


N+7UNT) 


01 


N+6(1NT) 


01 


N+5UNT) 


01 


N+4(LD) 


01 



m i 7] 



N+12(INT) 


10 


N+1KFPU) 


10 


N+10CINT) 


10 


N+9(INT) 


10 


Bcc-n 


01 


N+7UNT) 
(PSRg jg ifr 


01 



'< 7 7 7 C 



(29) 



&ffl¥-5-2 2 4 9 2 7 



[El 8] 



N+16UNT) 


10 


N+15UNT) 


10 


N+14UNT) 


10 


N+13(LD) 


10 


N+12(INT) 


10 


N+7UNT) 

(psr mm 


01 



[01 93 



* - H 


U * X * g -f 




1-0 


c n + 9 >©@ n ^ 




1 0 


CN+'IO) " 


(N+10) - 


1 0 


(N-H1) * 


(N+11) * 


10 


(N+12J > 


(N+12) * 


10 


(N + 13) - 


(N+13) 









